Jacket-Osiris will save them in the 8-bit tagged image file (TIF) or Papyrus format, while the MagicView Mini-PACS viewer can save in the 8-bit TIF or Joint Photographic Experts Group (JPEG) format. Medweb mini-PACS viewer allows for easy conversion of the DICOM images to the JPEG lbrmat.
Graphic software such as PhotoShop (Adobe Systems Inc, San Jose, CA), PrintShop (The Learning Company Technical Support, Knoxville, TN), and Paint Shop Pro (Jasc Software, Eden Prai¡ MN) are used to adjust the images to the desired appearance by adjusting contrast, brightness, sharpness, dot density, and size. Additionally, selected portions of the images can be excluded by cropping the area of interest. If needed, text can be added to the images using the text generator feature on the PhotoShop 5.0.
The image files are then transferred to a medical photographer's Macintosh (Apple Computer Inc, Cupertino, CA) hard drive. Additional modification of the images using the graphic software Adobe PhotoShop 5.0 on a Macintosh computer is also performed by the medical photographers when necessary.
Once the images ate satisfactory, they ate either saved onto diskettes or printed onto photographic grade paper using a 400-dpi photographic quality digital image printer (PG-3000; Fuji Medical Systems USA, Stamford, CT).
RESULTS
DICOM images are easily converted to other more versatile formats such as TIF, JPEG, and graphic interchange format (GIF). These formats are viewed and adjusted by a number of commercial graphics software, including PhotoShop, PrintShop, and Paint Shop Pro.
The images are printed on photographic paper using the PG 3000 digital printer via the Macintosh. The photographs are generally used for papers submitted for publication and for posters at several scientific meetings. Alternatively, the desired images can be kept in digital format; the diskette can be mailed to the publisher without having to convert to hard-copy photographs. Digital images were used for several electronic exhibits and were sent to the publishers of RSNA Electronic Journal (http: ej.rsna.org) through the internet.
DISCUSSlON
We found that the Macintosh is a superior system for graphics communication. tosh than with the PC. Most importantly, it simplifies the process of converting digital images to hard-copy photographs via the PG-3000 digital printer.
Macintosh has a "through-put feature" with the photo-printer. The same commands we give to adjust the images are automatically and exactly reflected onto the photo-printer. In other words, what you see on the monitor is what you get out of the printer (WYS1WYG). The PC, however, allows for a better compatibility with the server than the Macintosh. Downloading images with a PC is less problematic than using a Macintosh. We found the PC to be a worthy investment as an intermediary.
Equipment expenditures are not included in the cost comparison between the conventional and digital techniques. Using the PG-3000 digital printer, the average cost for each 5 • 7 inch print is $2.00. However, the conventional cost varies from $1.75 to $3.00 for each 5 • 7 inch print; the cost varies depending on the size of the negative used.
Labor cost is more difficult to compare. In the best circumstances where the downloaded digital images do not require adjustments, the labor required is a fraction of the conventional method. However, if the images required ah adjustment, labor cost may be comparable.
CONCLUSION
Downloading digital images to the medical imaging photographer for publishing is promising. With the utilization of DICOM standard and the ability to transfer images from the scanner to the mini-PACS server, this process is simplified. 1,4-6 The cost per print is similar when comparing the two methods. However, the need to photograph, develop, and print the selected hard-copy radioi graphic images is eliminated using the method described here. With the digital method, the images are perfected on the monitor before sending them to the printer, thus eliminating the need for multiple printing. Additionally, the time and cost that are needed to obtain duplication of radiographs are eliminated with the digital method described. With practice and experience, adjusting image parameters will be faster and more efficient. In comparison to the conventional method, the digital process is more efficient in both material cost and labor cost. Therefore, we recommend this system to our radiologists for their publications. 
